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DETAILED ACTION 

Drawings 

Figure 1 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

The abstract of the disclosure is objected to because: in line 1 of the abstract the 
recitation "DSL network" is improper; it is suggested to be changed to "Digital 
Subscriber Line (DSL) network". 

Correction is required. See MPEP § 608.01 (b). 

The disclosure is objected to because of the following informalities: 

a) In page 1 paragraph [0001] the recitation "US Patent Application No. file 

on and entitled "Loop Extender with Selectable Line Termination and Equalization" 

is improper; it is suggested to be changed to "US Patent Application No. 10,071 ,980 file 
on February 6, 2002 and entitled "Loop Extender with Selectable Line Termination and 
Equalization". 
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b) In page 1 paragraph [0001] the recitation "US Patent Application No. file 

on and entitled "Line Powered Loop Extender with Communications, Control and 

Diagnostics" is improper; it is suggested to be changed to "US Patent Application No. 
10,072,833 file on February 6, 2002 and entitled "Loop Extender with Selectable Line 
Termination and Equalization". 

Appropriate correction is required. 

Claim Objections 

Claim 1 objected to because of the following informalities: the recitation in line 1 
of claim 1 "DSL signals" is improper; it is suggested to be changed to "Digital Subscriber 
Line (DSL) signals". Appropriate correction is required. 

Claim 14 objected to because of the following informalities: the recitation in line 
3 of claim 5 "POTS loading coils" is improper; it is suggested to be changed to "Plain 
Old Telephone Service (POTS) loading coils". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 7, 24 and 25 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Tambe (US 200201 1 3649 A1 ). 
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As per claim 1 Tambe discloses a system for improving transmission of DSL 
signals, the system comprising a plurality of loop extenders coupled to a plurality of 
local loops for amplifying upstream and downstream DSL signals transmitted over the 
plurality of local loops (figures 4 and 5 page 4 paragraphs [0043] to [0044]); a central 
office controller/power supply coupled to a first local loop of the plurality of local loops 
and coupled to a second local loop of the plurality of local loops for providing power to 
the first local loop and the second local loop (pages 4-5 paragraph [0049] to [0052]); 
and a loop extender communications/power supply coupled to the central office 
controller/power supply via the first local loop and the second local loop for receiving 
power via the first local loop and the second local loop, and coupled to the plurality of 
loop extenders for providing power to the plurality of loop extenders (figures 4 and 5 
pages 4-5 paragraphs [0043] to [0052]). 

As per claim 7 Tambe discloses that the central office controller/power supply 
includes a first modem for communication with the plurality of loop extenders, a 
processor coupled to the first modem, and loop extender management software 
executable by the processor for generating control signals; and the loop extender 
communications/power supply includes a second modem for communication with the 
central office controller/power supply (figures 4 and 5 pages 4-5 paragraphs [0043] to 
[0052]). 

As per claim 24 Tambe discloses a method for improving transmission of DSL 
signals, the method comprising the steps of amplifying upstream and downstream DSL 
signals transmitted over a plurality of local loops via a plurality of loop extenders 
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coupled to the plurality of local loops (figures 4 and 5 page 4 paragraphs [0043] to 
[0044]); providing power to a loop extender communications/power supply via a first 
local loop of the plurality of local loops and via a second local loop of the plurality of 
local loops for providing power to the plurality of loop extenders (pages 4-5 paragraph 
[0049] to [0052]); sending control signals to a loop extender communications/power 
supply via the first local loop and via the second local loop, receiving the control signals, 
and broadcasting the control signals to the plurality of loop extenders (figures 4 and 5 
pages 4-5 paragraphs [0043] to [0052]). 

As per claim 25 Tambe discloses that the control signals are broadcast in a 
voice-frequency band (page 1 paragraph [0008]). 

Claims 1, 7 and 24-36 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Shenoi (US 6507606). 

As per claim 1 Shenoi discloses a system for improving transmission of DSL 
signals, the system comprising a plurality of loop extenders coupled to a plurality of 
local loops for amplifying upstream and downstream DSL signals transmitted over the 
plurality of local loops (figures 4 and 5 column 7 line 48 to column 8 line 46); a central 
office controller/power supply coupled to a first local loop of the plurality of local loops 
and coupled to a second local loop of the plurality of local loops for providing power to 
the first local loop and the second local loop (column 8 line 49 to column 9 line 10); and 
a loop extender communications/power supply coupled to the central office 
controller/power supply via the first local loop and the second local loop for receiving 
power via the first local loop and the second local loop, and coupled to the plurality of 
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loop extenders for providing power to the plurality of loop extenders (figures 4 and 5 
column 7 line 48 to column 9 line 10). 

As per claim 7 Shenoi discloses that the central office controller/power supply 
includes a first modem for communication with the plurality of loop extenders, a 
processor coupled to the first modem, and loop extender management software 
executable by the processor for generating control signals; and the loop extender 
communications/power supply includes a second modem for communication with the 
central office controller/power supply (figures 4 and 5 column 7 line 48 to column 9 line 
10). 

As per claim 24 Shenoi discloses a method for improving transmission of DSL 
signals, the method comprising the steps of amplifying upstream and downstream DSL 
signals transmitted over a plurality of local loops via a plurality of loop extenders 
coupled to the plurality of local loops (figures 4 and 5 column 7 line 48 to column 8 line 
46); providing power to a loop extender communications/power supply via a first local 
loop of the plurality of local loops and via a second local loop of the plurality of local 
loops for providing power to the plurality of loop extenders (column 8 line 49 to column 9 
line 10); sending control signals to a loop extender communications/power supply via 
the first local loop and via the second local loop, receiving the control signals, and 
broadcasting the control signals to the plurality of loop extenders (figures 4 and 5 
column 7 line 48 to column 9 line 10). 

As per claim 25 Shenoi discloses that the control signals are broadcast in a 
voice-frequency band (column 1 lines 48-60). 
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As per claim 26 Shenoi discloses that each loop extender, upon receiving a 
broadcast control signal, samples DSL signals (figure 5 column 9 line 46 to column 10 
line 22). 

As per claim 27 Shenoi inherently discloses that each loop extender processes 
the sampled DSL signals to compute average power (figures 12 and 13, column 8 lines 
57-67 and column 17 lines 46 to 60. The calculation of the average power is inherently 
in the calculation of the spectral density and power control). 

As per claim 28 Shenoi inherently discloses that each loop extender processes 
the sampled DSL signals to compute peak power (figures 12 and 13, column 8 lines 57- 
67 and column 17 lines 46 to 60. The calculation of the peak power is inherently in the 
calculation of the spectral density and power control). 

As per claim 29 Shenoi inherently discloses that each loop extender processes 
the sampled DSL signals to compute root-mean-square power (figures 12 and 13, 
column 8 lines 57-67 and column 17 lines 46 to 60. The calculation of the root-mean- 
square (rms) power is inherently in the calculation of the spectral density and power 
control). 

As per claim 30 Shenoi discloses that each loop extender processes the sampled 
DSL signals to compute power spectral density (figures 12 and 13, column 8 lines 57-67 
and column 17 lines 46 to 60). 

As per claim 31 Shenoi discloses the step of amplifying upstream and 
downstream DSL signals via DSL amplification circuitry (figure 4 column 7 line 64 to 
column 8 line 14). 
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As per claim 32 Shenoi inherently discloses that each loop extender, upon 
receiving a broadcast control signal, uncouples the DSL amplification circuitry from the 
local loop (column 8 line 57 to column 9 line 35). 

As per claim 33 Shenoi inherently discloses that each loop extender, upon 
receiving a broadcast control signal, couples the DSL amplification circuitry to the local 
loop (column 8 line 57 to column 9 line 35). 

As per claim 34 Shenoi inherently discloses that wherein each loop extender, 
upon receiving a broadcast control signal, selects switch states of the DSL amplification 
circuitry according to the broadcast control signal for improving performance of the DSL 
amplification circuitry (column 8 line 57 to column 9 line 35). 

As per claim 35 Shenoi inherently discloses that each loop extender, upon 
receiving a broadcast control signal, samples the DSL signals and selects switch states 
of the DSL amplification circuitry according to the sampled DSL signals for improving 
performance of the DSL amplification circuitry (column 8 line 57 to column 9 line 35). 

As per claim 36 Shenoi discloses a system for improving transmission of DSL 
signals, the system comprising means for transmitting DSL signals (column 1 lines 48- 
60 and column 1 line 61 to column 2 line 1 1 ); means for amplifying the transmitted DSL 
signals (figure 4 column 7 line 64 to column 8 line 14); first means for providing power to 
the means for amplifying (column 8 lines 57-67); second means for providing power via 
the means for transmitting DSL signals to the first means for providing power (column 8 
lines 57-67); means for controlling the means for amplifying to improve performance of 
the means for amplifying (column 8 lines 57-67); means for broadcasting to the means 
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for controlling (column 1 lines 48-60 and column 1 line 61 to column 2 line 11); means 
for generating control signals (column 8 lines 57-67 and column 17 line 61 to column 18 
line 3); means for sending the control signals via the means for transmitting DSL signals 
to the means for broadcasting (column 1 lines 48-60 and column 1 line 61 to column 2 
line 11). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-6 and 8-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tambe (US 200201 1 3649 A1 ) as applied to claim 1 above, and further in view of 
Hurst (US 5422929). 

As per claim 2 Tambe discloses claim 1 . Tambe doesn't disclose that the central 
office controller/power supply is coupled to the first local loop via a first transformer and 
coupled to the second local loop via a second transformer. It is very well known and 
Hurst discloses that the central office controller/power supply is coupled to the first local 
loop via a first transformer and coupled to the second local loop via a second 
transformer (figure 2 column 4 lines 53-65). Tambe and Hurst are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to supplement the lop extender 
disclosed by Tambe with the coupled transformers disclosed by Hurst. The 
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suggestion/motivation for doing so would have been to provide minimum operating 
power loss with maximum power transfer between the automatic gain repeater circuit 
and subscriber loop while maintaining adequate transhybrid loss between the two 
directions of transmission and matching input impedance. Therefore, it would have been 
obvious to combine Tambe with Hurst to obtain the invention as specified in claim 2. 

As per claim 3 Tambe and Hurst disclose claim 2. Hurst discloses that the central 
office controller/power supply includes a central office power supply, a positive node of 
the central office power supply being inductively coupled to a center tap of the first 
transformer and a negative node of the central office power supply being inductively 
coupled to a center tap of the second transformer (figure 2 and figure 4 column 8 line 61 
to column 9 line 8). Tambe and Hurst are analogous art because they are from the 
same field of endeavor. At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to supplement the lop extender disclosed by Tambe 
with the coupled transformers disclosed by Hurst. The suggestion/motivation for doing 
so would have been to provide minimum operating power loss with maximum power 
transfer between the automatic gain repeater circuit and subscriber loop while 
maintaining adequate transhybrid loss between the two directions of transmission and 
matching input impedance. Therefore, it would have been obvious to combine Tambe 
with Hurst to obtain the invention as specified in claim 3. 

As per claim 4 Tambe discloses claim 1 . Tambe doesn't disclose that the loop 
extender communications/power supply is coupled to the first local loop via a third 
transformer and coupled to the second local loop via a fourth transformer. It is very well 
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known and Hurst discloses the loop extender communications/power supply is coupled 
to the first local loop via a third transformer and coupled to the second local loop via a 
fourth transformer (figure 2 column 4 lines 53-65). Tambe and Hurst are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to supplement the lop extender 
disclosed by Tambe with the coupled transformers disclosed by Hurst. The 
suggestion/motivation for doing so would have been to provide minimum operating 
power loss with maximum power transfer between the automatic gain repeater circuit 
and subscriber loop while maintaining adequate transhybrid loss between the two 
directions of transmission and matching input impedance. Therefore, it would have been 
obvious to combine Tambe with Hurst to obtain the invention as specified in claim 4. 

As per claim 5 Tambe and Hurst disclose claim 4. Hurst discloses that the loop 
extender communications/power supply includes a loop extender power supply, a 
positive node of the loop extender power supply being inductively coupled to a center 
tap of the third transformer and a negative node of the loop extender power supply 
being inductively coupled to a center tap of the fourth transformer (figure 2 and figure 4 
column 8 line 61 to column 9 line 8). Tambe and Hurst are analogous art because they 
are from the same field of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to supplement the lop extender disclosed 
by Tambe with the coupled transformers disclosed by Hurst. The suggestion/motivation 
for doing so would have been to provide minimum operating power loss with maximum 
power transfer between the automatic gain repeater circuit and subscriber loop while 
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maintaining adequate transhybrid loss between the two directions of transmission and 
matching input impedance. Therefore, it would have been obvious to combine Tambe 
with Hurst to obtain the invention as specified in claim 5. 

As per claim 6 Tambe and Hurst disclose claim 5. Tambe discloses that the loop 
extender power supply is coupled to the plurality of loop extenders for providing power 
to the plurality of loop extenders (figures 4 and 5 pages 4-5 paragraphs [0043] to 
[0052]). Tambe and Hurst are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to supplement the lop extender disclosed by Tambe with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Tambe with Hurst 
to obtain the invention as specified in claim 6. 

As per claim 8 Tambe discloses claim 7. Tambe doesn't disclose that the first 
modem is coupled to the first local loop via a first transformer and coupled to the second 
local loop via a second transformer, and the second modem is coupled to the first local 
loop via a third transformer and coupled to the second local loop via a fourth 
transformer. It is very well known and Hurst discloses that the first modem is coupled to 
the first local loop via a first transformer and coupled to the second local loop via a 
second transformer, and the second modem is coupled to the first local loop via a third 
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transformer and coupled to the second local loop via a fourth transformer (figure 2 
column 4 lines 53-65). Tambe and Hurst are analogous art because they are from the 
same field of endeavor. At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to supplement the lop extender disclosed by Tambe 
with the coupled transformers disclosed by Hurst. The suggestion/motivation for doing 
so would have been to provide minimum operating power loss with maximum power 
transfer between the automatic gain repeater circuit and subscriber loop while 
maintaining adequate transhybrid loss between the two directions of transmission and 
matching input impedance. Therefore, it would have been obvious to combine Tambe 
with Hurst to obtain the invention as specified in claim 8. 

As per claim 9 Tambe and Hurst disclose claim 8. Tambe discloses that the first 
modem is coupled to a center tap of the first transformer via a first capacitor and 
coupled to a center tap of the second transformer via a second capacitor, and the 
second modem is coupled to a center tap of the third transformer via a third capacitor 
and coupled to a center tap of the fourth transformer via a fourth capacitor (figure 6 
pages 5-6 paragraphs [0059] to [0062]). Tambe and Hurst are analogous art because 
they are from the same field of endeavor. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to supplement the lop extender 
disclosed by Tambe with the coupled transformers disclosed by Hurst. The 
suggestion/motivation for doing so would have been to provide minimum operating 
power loss with maximum power transfer between the automatic gain repeater circuit 
and subscriber loop while maintaining adequate transhybrid loss between the two 



Application/Control Number: 10/071,980 Page 14 

Art Unit: 2631 

directions of transmission and matching input impedance. Therefore, it would have been 
obvious to combine Tambe with Hurst to obtain the invention as specified in claim 9. 

As per claim 10 Tambe and Hurst disclose claim 9. Hurst discloses a transformer 
couples the first capacitor and the second capacitor to the first modem, and a 
transformer couples the third capacitor and the fourth capacitor to the second modem, 
(figure 2 column 4 lines 53-65). Tambe and Hurst are analogous art because they are 
from the same field of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to supplement the lop extender disclosed 
by Tambe with the coupled transformers disclosed by Hurst. The suggestion/motivation 
for doing so would have been to provide minimum operating power loss with maximum 
power transfer between the automatic gain repeater circuit and subscriber loop while 
maintaining adequate transhybrid loss between the two directions of transmission and 
matching input impedance. Therefore, it would have been obvious to combine Tambe 
with Hurst to obtain the invention as specified in claim 10. 

As per claim 1 1 Tambe and Hurst disclose claim 10. Tambe discloses that the 
first modem and the second modem communicate in a voice-frequency band (page 1 
paragraph [0008]). Tambe and Hurst are analogous art because they are from the same 
field of endeavor. At the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to supplement the lop extender disclosed by Tambe with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
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adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Tambe with Hurst 
to obtain the invention as specified in claim 11. 

As per claim 12 Tambe and Hurst disclose claim 8. Tambe discloses that the 
processor sends the control signals to the first modem for transmission over the first 
local loop and the second local loop (figures 4 and 5 pages 4-5 paragraphs [0043] to 
[0052]). Tambe and Hurst are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to supplement the lop extender disclosed by Tambe with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Tambe with Hurst 
to obtain the invention as specified in claim 12. 

As per claim 13 Tambe and Hurst disclose claim 12. Tambe discloses that the 
second modem receives the control signals and broadcasts the received control signals 
to the plurality of loop extenders via the plurality of local loops (figures 4 and 5 pages 4- 
5 paragraphs [0043] to [0052]). Tambe and Hurst are analogous art because they are 
from the same field of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to supplement the lop extender disclosed 
by Tambe with the coupled transformers disclosed by Hurst. The suggestion/motivation 
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for doing so would have been to provide minimum operating power loss with maximum 
power transfer between the automatic gain repeater circuit and subscriber loop while 
maintaining adequate transhybrid loss between the two directions of transmission and 
matching input impedance. Therefore, it would have been obvious to combine Tambe 
with Hurst to obtain the invention as specified in claim 13. 

As per claim 14 Tambe and Hurst disclose claim 13. Tambe discloses that each 
loop extender of the plurality of loop extenders includes a POTS loading coils coupled to 
a local loop of the plurality of local loops (figures 4 and 5 pages 4-5 paragraphs [0043] 
to [0052]); DSL amplification circuitry coupled to the local loop via bypass switches 
(figures 4 and 5 pages 4-5 paragraphs [0043] to [0052]); an analog multiplexer/analog- 
to-digital converter (AMADC) coupled to the DSL amplification circuitry via diagnostic 
lines and control lines for sampling DSL signals via the diagnostic lines and controlling 
the DSL amplification circuitry via the control lines (figures 2 and 3 pages 3-4 
paragraphs [0036] to [0042]); and a diagnostic/control processor (DCP) coupled to the 
local loop and the AMADC for processing the control signals received via the local loop 
and processing the sampled DSL signals from the AMADC (figures 4 and 5 pages 4-5 
paragraphs [0043] to [0052]). Tambe and Hurst are analogous art because they are 
from the same field of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to supplement the lop extender disclosed 
by Tambe with the coupled transformers disclosed by Hurst. The suggestion/motivation 
for doing so would have been to provide minimum operating power loss with maximum 
power transfer between the automatic gain repeater circuit and subscriber loop while 
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maintaining adequate transhybrid loss between the two directions of transmission and 
matching input impedance. Therefore, it would have been obvious to combine Tambe 
with Hurst to obtain the invention as specified in claim 14. 

Claims 37-49 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shenoi (US 6507606) and further in view of Hurst (US 5422929). 

As per claim 37 Shenoi discloses a system for improving transmission of DSL 
signals, the system comprising a plurality of local loops, including a first local loop for 
transmitting control signals and power, and a second local loop for transmitting control 
signals and power (column 8 line 49 to column 9 line 10); a plurality of loop extenders 
for amplifying DSL signals, coupled to the plurality of local loops, each loop extender 
including a POTS loading coils coupled to a local loop from the plurality of local loops, 
DSL amplification circuitry coupled to the local loop via bypass switches, an AM ADC 
coupled to the DSL amplification circuitry via diagnostic lines and control lines, for 
sampling DSL signals via the diagnostic lines and controlling the DSL amplification 
circuitry via the control lines, and a DCP coupled to the local loop and the AMADC for 
processing the control signals received via the local loop and processing the sampled 
DSL signals received via the AMADC (figures 4 and 5 column 7 line 48 to column 9 line 
10); a loop extender communications/power supply coupling the first local loop and the 
second local loop to the plurality of loop extenders for providing power and broadcasting 
the control signals to the plurality of loop extenders, the loop extender 
communications/power supply including a second modem for communication with the 
plurality of loop extenders (figures 4 and 5 column 7 line 48 to column 9 line 10); and a 
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central office controller/power supply coupled to the first local loop and coupled to the 
second local loop for providing power to the loop extender communications/power 
supply, generating the control signals, and sending the control signals to the loop 
extender communications/power supply, the central office controller/power supply 
including a first modem for communication with the loop extender 
communications/power supply, a processor coupled to the first modem, and loop 
extender management software executable by the processor for generating the control 
signals (column 8 line 49 to column 9 line 10). Shenoi doesn't disclose a first 
transformer and a second transformer. It is very well known and Hurst discloses that the 
central office controller/power supply is coupled to the first local loop via a first 
transformer and coupled to the second local loop via a second transformer (figure 2 
column 4 lines 53-65). Shenoi and Hurst are analogous art because they are from the 
same field of endeavor. At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to supplement the lop extender disclosed by Shenoi 
with the coupled transformers disclosed by Hurst. The suggestion/motivation for doing 
so would have been to provide minimum operating power loss with maximum power 
transfer between the automatic gain repeater circuit and subscriber loop while 
maintaining adequate transhybrid loss between the two directions of transmission and 
matching input impedance. Therefore, it would have been obvious to combine Shenoi 
with Hurst to obtain the invention as specified in claim 37. 

As per claim 38 Shenoi and Hurst disclose claim 37. Shenoi discloses that the 
first modem and the second modem communicate in a voice-frequency band (column 1 
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lines 48-60). Shenoi and Hurst are analogous art because they are from the same field 
of endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to supplement the lop extender disclosed by Shenoi with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Shenoi with Hurst 
to obtain the invention as specified in claim 38. 

As per claim 39 Shenoi and Hurst disclose claim 38. Shenoi discloses that the 
processor sends the control signals to the first modem for transmission over the first 
local loop and the second local loop (column 8 line 49 to column 9 line 10). Shenoi and 
Hurst are analogous art because they are from the same field of endeavor. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to 
supplement the lop extender disclosed by Shenoi with the coupled transformers 
disclosed by Hurst. The suggestion/motivation for doing so would have been to provide 
minimum operating power loss with maximum power transfer between the automatic 
gain repeater circuit and subscriber loop while maintaining adequate transhybrid loss 
between the two directions of transmission and matching input impedance. Therefore, it 
would have been obvious to combine Shenoi with Hurst to obtain the invention as 
specified in claim 39. 
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As per claim 40 Shenoi and Hurst disclose claim 39. Shenoi discloses that the 
second modem receives the control signals and broadcasts the received control signals 
to the plurality of loop extenders via the plurality of local loops (column 8 line 49 to 
column 9 line 10). Shenoi and Hurst are analogous art because they are from the same 
field of endeavor. At the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to supplement the lop extender disclosed by Shenoi with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Shenoi with Hurst 
to obtain the invention as specified in claim 40. 

As per claim 41 Shenoi and Hurst disclose claim 40. Shenoi inherently discloses 
that the sampled DSL signals to compute average power (figures 12 and 13, column 8 
lines 57-67 and column 17 lines 46 to 60. The calculation of the average power is 
inherently in the calculation of the spectral density and power control). Shenoi and Hurst 
are analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
supplement the lop extender disclosed by Shenoi with the coupled transformers 
disclosed by Hurst. The suggestion/motivation for doing so would have been to provide 
minimum operating power loss with maximum power transfer between the automatic 
gain repeater circuit and subscriber loop while maintaining adequate transhybrid loss 
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between the two directions of transmission and matching input impedance. Therefore, it 
would have been obvious to combine Shenoi with Hurst to obtain the invention as 
specified in claim 41 . 

As per claim 42 Shenoi and Hurst disclose claim 40. Shenoi inherently discloses 
that the DCP processes the sampled DSL signals to compute peak power (figures 12 
and 13, column 8 lines 57-67 and column 17 lines 46 to 60. The calculation of the peak 
power is inherently in the calculation of the spectral density and power control). Shenoi 
and Hurst are analogous art because they are from the same field of endeavor. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to supplement the lop extender disclosed by Shenoi with the coupled transformers 
disclosed by Hurst. The suggestion/motivation for doing so would have been to provide 
minimum operating power loss with maximum power transfer between the automatic 
gain repeater circuit and subscriber loop while maintaining adequate transhybrid loss 
between the two directions of transmission and matching input impedance. Therefore, it 
would have been obvious to combine Shenoi with Hurst to obtain the invention as 
specified in claim 42. 

As per claim 43 Shenoi and Hurst disclose claim 40. Shenoi inherently discloses 
that the sampled DSL signals to compute root-mean-square power (figures 12 and 13, 
column 8 lines 57-67 and column 17 lines 46 to 60. The calculation of the root-mean- 
square (rms) power is inherently in the calculation of the spectral density and power 
control). Shenoi and Hurst are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
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ordinary skill in the art to supplement the lop extender disclosed by Shenoi with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Shenoi with Hurst 
to obtain the invention as specified in claim 43. 

As per claim 44 Shenoi and Hurst disclose claim 40. Shenoi discloses that the 
DCP processes the sampled DSL signals to compute power spectral density (figures 
12 and 13, column 8 lines 57-67 and column 17 lines 46 to 60). Shenoi and Hurst are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
supplement the lop extender disclosed by Shenoi with the coupled transformers 
disclosed by Hurst. The suggestion/motivation for doing so would have been to provide 
minimum operating power loss with maximum power transfer between the automatic 
gain repeater circuit and subscriber loop while maintaining adequate transhybrid loss 
between the two directions of transmission and matching input impedance. Therefore, it 
would have been obvious to combine Shenoi with Hurst to obtain the invention as 
specified in claim 44. 

As per claim 45 Shenoi and Hurst disclose claim 40. Shenoi inherently discloses 
that each loop extender further includes a bypass relay for coupling the DCP to the 
bypass switches (column 8 line 57 to column 9 line 35). Shenoi and Hurst are 



Application/Control Number: 10/071,980 Page 23 

Art Unit: 2631 

analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
supplement the lop extender disclosed by Shenoi with the coupled transformers 
disclosed by Hurst. The suggestion/motivation for doing so would have been to provide 
minimum operating power loss with maximum power transfer between the automatic 
gain repeater circuit and subscriber loop while maintaining adequate transhybrid loss 
between the two directions of transmission and matching input impedance. Therefore, it 
would have been obvious to combine Shenoi with Hurst to obtain the invention as 
specified in claim 45. 

As per claim 46 Shenoi and Hurst disclose claim 45. Shenoi inherently discloses 
that the DCP, upon receiving control signals, uncouples the DSL amplification circuitry 
from the local loop by activating a deactivated bypass relay (column 8 line 57 to column 
9 line 35). Shenoi and Hurst are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to supplement the lop extender disclosed by Shenoi with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Shenoi with Hurst 
to obtain the invention as specified in claim 46. 
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As per claim 47 Shenoi and Hurst disclose claim 45. Shenoi inherently discloses 
that the DCP, upon receiving control signals, couples the DSL amplification circuitry to 
the local loop by deactivating an activated bypass relay (column 8 line 57 to column 9 
line 35). Shenoi and Hurst are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to supplement the lop extender disclosed by Shenoi with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Shenoi with Hurst 
to obtain the invention as specified in claim 47. 

As per claim 48 Shenoi and Hurst disclose claim 40. Shenoi discloses 
processing the control signals to select the DSL amplification circuitry for improving 
performance of the DSL amplification circuitry (column 8 line 57 to column 9 line 35). 
Shenoi and Hurst are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to supplement the lop extender disclosed by Shenoi with the coupled 
transformers disclosed by Hurst. The suggestion/motivation for doing so would have 
been to provide minimum operating power loss with maximum power transfer between 
the automatic gain repeater circuit and subscriber loop while maintaining adequate 
transhybrid loss between the two directions of transmission and matching input 
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impedance. Therefore, it would have been obvious to combine Shenoi with Hurst to 
obtain the invention as specified in claim 48. 

As per claim 49 Shenoi and Hurst disclose claim 40. Shenoi discloses 
processing the sampled DSL signals to select the DSL amplification circuitry for 
improving performance of the DSL amplification circuitry (column 8 line 57 to column 9 
line 35). Shenoi and Hurst are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to supplement the lop extender disclosed by Shenoi with the 
coupled transformers disclosed by Hurst. The suggestion/motivation for doing so would 
have been to provide minimum operating power loss with maximum power transfer 
between the automatic gain repeater circuit and subscriber loop while maintaining 
adequate transhybrid loss between the two directions of transmission and matching 
input impedance. Therefore, it would have been obvious to combine Shenoi with Hurst 
to obtain the invention as specified in claim 49. 

Claims 15-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tambe (US 200201 13649 A1) and Hurst (US 5422929) as applied to claim 14 above, 
and further in view of Shenoi (US 6507606). 

As per claim 15 Tambe and Hurst disclose claim 14. Tambe and Hurst don't 
disclose that the DCP processes the sampled DSL signals to compute average power. 
Shenoi inherently discloses that the DCP processes the sampled DSL signal data to 
compute average power (figures 12 and 13, column 8 lines 57-67 and column 17 lines 
46 to 60. The calculation of the average power is inherently in the calculation of the 
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spectral density and power control). Shenoi, Tambe and Hurst are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to supplement the loop 
extender disclosed by Tambe with the loop extender disclosed by Shenoi. The 
suggestion/motivation for doing so would have been to adapt the amplification in both 
transmission directions (Shenoi abstract). Therefore, it would have been obvious to 
combine Tambe with Hurst to obtain the invention as specified in claim 15. 

As per claim 16 Tambe and Hurst disclose claim 14. Shenoi inherently discloses 
that the DCP processes the sampled DSL signal data to compute peak power (figures 
12 and 13, column 8 lines 57-67 and column 17 lines 46 to 60. The calculation of the 
peak power is inherently in the calculation of the spectral density and power control). 
Shenoi, Tambe and Hurst are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to supplement the loop extender disclosed by Tambe with the 
loop extender disclosed by Shenoi. The suggestion/motivation for doing so would have 
been to adapt the amplification in both transmission directions (Shenoi abstract). . 
Therefore, it would have been obvious to combine Tambe with Hurst to obtain the 
invention as specified in claim 16. 

As per claim 17 Tambe and Hurst disclose claim 14. Shenoi inherently discloses 
the DCP processes the sampled DSL signal data to compute root-mean-square power 
(figures 12 and 13, column 8 lines 57-67 and column 17 lines 46 to 60. The calculation 
of the root-mean-square (rms) power is inherently in the calculation of the spectral 
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density and power control). Shenoi, Tambe and Hurst are analogous art because they 
are from the same field of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to supplement the loop extender disclosed 
by Tambe with the loop extender disclosed by Shenoi. The suggestion/motivation for 
doing so would have been to adapt the amplification in both transmission directions 
(Shenoi abstract). Therefore, it would have been obvious to combine Tambe with Hurst 
to obtain the invention as specified in claim 17. 

As per claim 18 Tambe and Hurst disclose claim 14. Shenoi discloses the DCP 
processes the sampled DSL signal data to compute power spectral density (figures 12 
and 13, column 8 lines 57-67 and column 17 lines 46 to 60). Shenoi, Tambe and Hurst 
are analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
supplement the loop extender disclosed by Tambe with the loop extender disclosed by 
Shenoi. The suggestion/motivation for doing so would have been to adapt the 
amplification in both transmission directions (Shenoi abstract). Therefore, it would have 
been obvious to combine Tambe with Hurst to obtain the invention as specified in claim 
18. 

As per claim 19 Tambe and Hurst disclose claim 14. Shenoi inherently discloses 
a bypass relay for coupling the DCP to the bypass switches (column 8 line 57 to column 
9 line 35). Shenoi, Tambe and Hurst are analogous art because they are from the same 
field of endeavor. At the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to supplement the loop extender disclosed by Tambe with the 
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loop extender disclosed by Shenoi. The suggestion/motivation for doing so would have 
been to adapt the amplification in both transmission directions (Shenoi abstract). 
Therefore, it would have been obvious to combine Tambe with Hurst to obtain the 
invention as specified in claim 19. 

As per claim 20 Shenoi, Tambe and Hurst disclose claim 19. Shenoi inherently 
discloses the DCP upon receiving control signals from the central office controller, 
uncouples the amplification circuitry from the local loop by activating a deactivated 
bypass relay (column 8 line 57 to column 9 line 35). Shenoi, Tambe and Hurst are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
supplement the loop extender disclosed by Tambe with the loop extender disclosed by 
Shenoi. The suggestion/motivation for doing so would have been to adapt the 
amplification in both transmission directions (Shenoi abstract). Therefore, it would have 
been obvious to combine Tambe with Hurst to obtain the invention as specified in claim 
20. 

As per claim 21 Shenoi, Tambe and Hurst disclose claim 19. Shenoi inherently 
discloses the DCP upon receiving control signals from the central office controller, 
uncouples the amplification circuitry from the local loop by activating a deactivated 
bypass relay (column 8 line 57 to column 9 line 35). Shenoi, Tambe and Hurst are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
supplement the loop extender disclosed by Tambe with the loop extender disclosed by 
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Shenoi. The suggestion/motivation for doing so would have been to adapt the 
amplification in both transmission directions (Shenoi abstract). Therefore, it would have 
been obvious to combine Tambe with Hurst to obtain the invention as specified in claim 
21. 

As per claim 22 Shenoi, Tambe and Hurst disclose claim 19. Shenoi discloses 
that processing the control signals to select the DSL amplification circuitry for improving 
performance of the DSL amplification circuitry (column 8 line 57 to column 9 line 35). 
Shenoi, Tambe and Hurst are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to supplement the loop extender disclosed by Tambe with the 
loop extender disclosed by Shenoi. The suggestion/motivation for doing so would have 
been to adapt the amplification in both transmission directions (Shenoi abstract). 
Therefore, it would have been obvious to combine Tambe with Hurst to obtain the 
invention as specified in claim 22. 

As per claim 23 Shenoi, Tambe and Hurst disclose claim 19. Shenoi discloses 
that processing the sampled DSL signals to select the DSL amplification circuitry for 
improving performance of the DSL amplification circuitry (column 8 line 57 to column 9 
line 35). Shenoi, Tambe and Hurst are analogous art because they are from the same 
field of endeavor. At the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to supplement the loop extender disclosed by Tambe with the 
loop extender disclosed by Shenoi. The suggestion/motivation for doing so would have 
been to adapt the amplification in both transmission directions (Shenoi abstract). 
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Therefore, it would have been obvious to combine Tambe with Hurst to obtain the 
invention as specified in claim 23. 
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